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retains its place by a convention which remains valid 
owing to the force of long-continued custom. If the 
fluctuations in prices as measured by it became too 
great, it would have to be discarded as a standard 
of value. T. K. R. 

Artificial Waterways and Commercial Development 
(with a History of the Erie Canal). By Dr. A. 
Barton Hepburn. Pp. ix+115. (New York: The 
Macmillan Co.; London : Macmillan and Co., Ltd., 
1909.) Price 45. net. 

After a long period of effacement, artificial water¬ 
ways are beginning to regain some amount of public 
interest and concern. The advent and rapid develop¬ 
ment of railways during the last century was re¬ 
sponsible for their relegation into a background of 
indifference and neglect, and so long as men’s minds 
were dominated by schemes of rapid locomotion at 
any cost, it was difficult, and, in fact, impossible, for 
canals to maintain any footing in competition with 
a system of transit infinitely more expeditious and 
direct. But a change is taking place in public feeling. 
It is being recognised that canals have been at an 
undue disadvantage, and that, as a means of loco¬ 
motion, they possess features which merit encourage¬ 
ment and development. Inland water carriage for 
goods, though slow, is safe and cheap, and canals 
possess a striking advantage over railways in that, in 
place of isolated depots at long intervals, they possess 
a continuous frontage workable throughout their 
entire length. On these and other grounds, public 
interest in canals has been aroused, and a Royal Com¬ 
mission in this country has lately had under considera¬ 
tion the means best adapted for their revival and 
amelioration. 

Dr. Hepburn’s book is a timely contribution to the 
evidence on the subject. Written from an American 
standpoint, it constitutes an appeal to the citizens of 
the United States in regard to the development of 
their artificial waterways. It recites in brief com¬ 
pass the principal historical facts connected with 
canals throughout the world, and then proceeds to 
consider in more extended detail the canal system of 
New York, describing its inception, development, and 
present condition. Thence the author passes, by a 
transition natural to a patriotic American, to an 
account of the Panama Canal, with its vicissitudes 
and possibilities. The volume closes with fifteen 
statistical appendices. 

Hydrographical Surveying. A Description of Means 
and Methods employed in constructing Marine 
Charts. By the late Rear-Admiral Sir William 
J. L. Wharton, K.C.B. A new edition, revised and 
enlarged by Rear-Admiral Mostyn Field, F.R..S. 
Pp. viii + 475. (London: John Murray, 1909.) Price 
2 is. net. 

The late Admiral Wharton’s “ Hydrographical Sur¬ 
veying,” which has been for so many years a standard 
work and- one of the best books for surveyors that 
has ever been published, has now been brought up 
to date by his successor, Rear-Admiral Mostyn Field, 
the present hydrographer to the Admiralty. Admiral 
Field has endeavoured to alter the text of the former 
work as little as possible, but at the same time to 
enlarge it considerably by the addition of new features, 
including expedients connected with work in the field 
which have been found useful in practice, in order 
especially to assist the young surveyor by directing 
his attention to useful methods of procedure which 
otherwise he would only pick up as his experience 
ripened. In addition to these features, all the latest 
improvements are fully described, such as the use- 
of photography for the reproduction of charts, auto- 
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malic tide gauges, improved instruments for observ¬ 
ing currents and taking deep-sea soundings, and, 
finally, the usefulness of the Barr and Stroud range¬ 
finder for surveying purposes. 

The volume as it now appears, brought thoroughly 
up to date and accompanied by excellent diagrams, 
cannot fail to be of the utmost value to all surveyors. 

H. C. L. 

CEuvres completes de Christian Huyghens publiees 
par la Societe hollandaise des Sciences. Vol. xi., 
Travaux mathdmatiques, 1645-1651. Pp. iv+369. 
(La Haye: Martinus Nijhoff, 1908.) 

This volume is divided into several parts. The first 
part deals with Huyghens’s early writings (1645-6), 
and is preceded by an account of a manuscript by 
van Schooten which formed the basis of Huyghens’s 
first mathematical studies. The writings in ques¬ 
tion deal, inter 'alia, with elementary geometrical 
considerations relating to "the parabola and funicular 
polygons. The next portion consists of Huyghens’s 
three books entitled “ De iis quae liquido supernatant ” 
(1650), forming a collection of applications of the 
principle of Archimedes to floating bodies of simple 
shapes. A number of geometrical problems dated 
1650 follow, and the volume concludes with the 
“ Theoremata de quadratura hyperboles, ellipsis, et 
circuli ex dato portionum gravitatis centro ” (1651). 
The volume is well got up, and forms an interesting 
contribution to the history of mathematics. 

The General Characters of the Proteins. By Dr. 
S. B. Schryver. Pp. x + 86. (London: Longmans, 
Green and Co., 1909.) Price 2s. 6 d. net. 

This is another of the series of monographs on 
biochemistry which are being issued by Messrs. Long¬ 
mans under the editorship of Drs. Hopkins and 
Aders Plimmer. The previous monographs have been 
already noticed in these columns, and two of these 
dealt with the proteins from the more strictly chemical 
point of view. Dr. Schryver now adds another 
chapter to, and by no means exhausts, this large 
subject. The first section deals with the physical 
properties of the proteins (solubilities, crystallisation, 
heat coagulation, rotatory power, electrical conduc¬ 
tivity, ' and so forth); the second with their general 
chemical characters (tests, distribution of nitrogen, 
compounds with acids, bases, halogens, &c.); and the 
third with the precipitin reaction, which is com¬ 
monly known as the biological test. 

The whole is treated in a technical but clear 
manner; references are given to the authorities quoted, 
and the booklet will prove a useful addition to the 
library of the physiologist, and should be found in 
every laboratory devoted to biochemical research. 

W. D. H. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Gravitative Pull upon the Moon. 

The error made by Mr. McLennan in Nature of May 6, 
p. 276, is a curious one, which may perhaps be made 
more often than we are aware of, and therefore is worth 
correcting. 

It is true that gravitational pull and centrifugal force 
both decrease as square of distance increases, each with 
its own cause of decrease, so as to remain equal and 
opposite ; but then the two causes of decrease are not to 
be piled on to one of those forces ! That is the error. 
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Mr. McLennan has done his arithmetic correctly, but 
the calculation is really extremely simple, as thus;—- 

The moon’s mass is i/8oth that of the earth, which is 
6xio 21 tons. At the moon’s distance, which is 60 earth’s 
radii, terrestrial gravity is reduced to i/36ooth of its value 
at the earth’s surface. Consequently, the weight of the 
moor., i.e. the earth’s gravitative pull on it, is equal to 
the ordinary commercial weight of 

1/3600 x 1/80 x 6 x io' 21 tons. 

An alternative, but not a supplementary, way of doing 
the sum is to say that the moon revolves through the 
angle 2jr in, say, 275 days, and that therefore the centri¬ 
petal force necessary to hold it in is 

tons x (—'l x 60 x 4000 miles. 

80 V27J days/ 

The acceleration part of this is about 13,000 miles per 
day per day, which is the same as 32/3600 feet per second 
per second; and this is obviously in accordance with the 
law of inverse square. Oliver Lodge. 


A Direct Estimate of the Minimum Age of Thorianite. 

I wish to record an experiment lately made which 
affords more direct proof of the great antiquity of radio¬ 
active minerals than anything previously attempted. 

The principle of the method is to determine (1) the 
total accumulated helium in the material; {2) the rate of 
formation in the same material at present. 

A sample of thorianite was found to contain 9 c.c. 
helium per gram. 

Four hundred grams of this thorianite was got into 
solution, and all traces of helium boiled out with scrupulous 
care. After it had been allowed to stand for seven weeks, 
the solution was boiled out again. A little nitrogen and 
nitric oxide were evolved. These were removed by 
charcoal cooled in liquid air, and the residual helium 
collected in the capillary of a McLeod gauge. D 3 could 
be seen in the spectrum, but the volume of the gas was 
too small to measure. It was certainly less than 
2X10- 0 c.c., perhaps much less. 

Thus the annual rate of production of helium per gram 
is less than 37x10-* c.c. The 9 c.c. initially present 
cannot, therefore, have accumulated in a less time than 
240 million years. Experiments on a larger scale, which 
are in progress, will probably lead to an extension of this 
estimate. 

Prof. Joly, in his interesting book, “ Radio-activity and 
Geology,” has brought various objections against the 
radio-active method of measuring geological age. These 
will require to be carefully weighed. I may remark, how¬ 
ever, that in the present case no uncertainty arises on 
the ground that the substance may formerly have con¬ 
tained much more uranium or thorium than at present, 
for thorianite consists almost entirely of the oxides of these 
elements. _ R. J. Strutt. 

Imperial College of Science, May ti. 


Sense of Smell in Flies. 

By far the most efficient of fly-destroyers with which 
I am acquainted is a dilute solution of formaldehyde. 
If two teaspoonfuls of formalin (40 per cent, formaldehyde) 
be added to a soup-plate filled with water, flies go to it, 
one after the other, to drink, especially in the early after¬ 
noon. Some die in the water; many fall in the immediate 
neighbourhood of the plate; others succumb on window¬ 
sill or floor. As the result of leaving a single plateful of 
the solution on the kitchen table (I am writing in the 
south of France) hundreds of dead flies are each day 
swept up from the floor. Formalin water is free from 
the gruesome associations of fly-papers and other traps 
which hold their struggling victims. It may even be 
turned to ornamental uses. A wire cage placed in the 
centre of the dish may be crowned with flowers, which 

flourish equally as well, with some slight but interesting 

changes in tint, in dilute formalin as in pure water. The 

solution neither attracts nor repels flies. Two similar 

dishes placed side by side, the one containing pure water 
and the other formalin, are visited, so far as one can judge, 
with equal frequency. It is somewhat strange that so 
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small a dose proves fatal when taken into the fly’s 
alimentary canal. I find that, to free a room from flies 
by vaporising formalin, the air must be rendered quite 
irrespirable by a human being. The room needs to be 
amply ventilated before one ventures into it. 

The interest which attaches to this observation, that 
flies will drink a solution of formadehyde, lies in the proof 
which it affords that the mechanism of their sense of 
smell is similar to our own. No volatile body the density 
of which is not greater than that of air is a stimulant 
of our olfactory membrane. Formaldehyde, H,COH, has 
a density of 15 only. Playing in paradoxes, one might 
say that it undoubtedly has a malignant odour, but we 
cannot smell it. If the nose be placed close to a vessel 
containing a dilute solution of formalin a scent is recog¬ 
nisable, but this I take to be due (a chemist will correct 
me) to impurities present in the commercial product. Yet 
I find that when I sit within a yard of it my eyes begin 
to smart. In this respect, however, I am, I know, 
exceptionally sensitive. I cannot dissect specimens pre¬ 
served in formalin until after they have been long soaked 
in water and spirit frequently changed. Once, when con¬ 
ducting a viva voce examination with the aid of formalin 
preparations, I developed so acute and painful, although 
happily transient, an attack of conjunctivitis as made it 
impossible for me to attend the examinees’ meeting. The 
fact that so deleterious a volatile body as formadehyde does 
not appeal to our sense of smell would seem to confirm 
the only theory of the physics of olfaction at present 
plausible, though far from comprehensible, namely, that 
which attributes to the hairs of the cells of the olfactory 
membrane the capacity of responding to the alterations in 
the vibration frequency or amplitude of molecules of air 
which are caused by the presence amongst them of heavier 
molecules. Alex. Hill. 

Mentone. 


The Production of Radium from Uranium. 

Experiments on which I have been engaged for the 
past six years have until now failed to establish the pro¬ 
duction of radium from uranium. With carefully purified 
uranium salts, using considerable quantities, the growth 
is too small to be detected for the first two or three 
years, and is less than 1/10,000th of what would occur 
if a direct change of uranium into radium took place. 
With commercial uranyl nitrate, on the other hand, 
purified from radium by precipitating barium sulphate in 
the solution, a distinct though small production of radium 
was observed in 1905, and subsequently confirmed (Phil. 
Mag., October, 1908, 632). This is explained by the 
existence of an intermediate parent of radium in the series 
with a very long period of life, which has been found by 
Boltwood and by Rutherford in preparations of actinium, 
and recently isolated by the former from uranium minerals, 
and called “ ionium.” 

I have now been able to establish the production of 
radium in al! the solutions of very carefully purified uranyl 
nitrate prepared by Mr. T. D, Mackenzie and myself (Phil. 
Mag., August, 1907, 272). Three separate solutions con¬ 
taining 255, 408, and 278 grams of uranium (element), and 
of age since purification at the present time respectively 
3-53, 2 40, and 273 years, have been kept under observa. 
tion. The method of testing has been much improved 
since formerly, and the error of a single determination as 
now carried out probably does not exceed 10— 13 gram of 
radium. The quantity of radium in the oldest solution is 
now about 4X10- 11 gram, which is nearly twice as great 
as initially. During the past year five measurements of 
the quantity of radium in this solution have been made, 
and they show that, within the stated limit of error of 
observation, the production of radium has proceeded during 
that period proportionally to the square of the time. The 
tests on the other solution show that in them also the 
production of radium is now proceeding according to the 
same law and at a similar rate. 

That the initial rate of production of radium from 
uranium should vary according to the square of the time 
was deduced mathematically by Rutherford (Ja.hr. Rad., 
1908, v., 164) on the assumption that there was only one 
intermediate substance of period of life long compared with 
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